Unusual features in the photosynthetic machinery of Halorhodospira halochloris DSM 1059 revealed by complete genome sequencing.
Halorhodospira halochloris is an anaerobic, halophilic, purple photosynthetic bacterium belonging to γ-Proteobacteria. H. halochloris is also characteristic as a thermophilic phototrophic isolate producing bacteriochlorophyll (BChl) b. Here, we report the complete genome sequence of H. halochloris DSM 1059. The genetic arrangement for this bacterium's photosynthetic apparatus is of particular interest; its genome contains two sets of puf operons encoding the reaction center and core light-harvesting 1 (LH1) complexes having almost identical nucleotide sequences (e.g., 98.8-99.9% of nucleotide identities between two sets of pufLM genes, but 100% of deduced amino acid sequence identities). This duplication of photosynthetic genes may provide a glimpse at natural selection in action. The β-polypeptides of the LH1 complex in purple bacteria usually contain two histidine residues to bind BChl a; however, those of H. halochloris were revealed to have four histidine residues, indicating unusual pigment organization in the LH1 complex of this species. Like in other BChl b-producing phototrophs, the genome of H. halochloris lacks the divinyl reductase genes bciA and bciB. The phylogeny of chlorophyllide a oxidoreductase, which catalyzes committed steps in the synthesis of BChl a and BChl b, indicates that evolution toward BChl b production is convergent. Geranylgeranyl reductase (BchP) of H. halochloris has an insertion region in its primary structure, which could be important for its unusual sequential reduction reactions.